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Urinary incontinence (UI) is a common and costly
problem affecting middle-aged and older people. The
International Continence Society has defined UI as “a
condition where involuntary loss of urine is a social or
hygienic problem and is objectively demonstrable” [1].
The prevalence of UI is known to be higher for women
and increases with age, obesity and smoking [1]. Diet
also plays an important role, with potatoes and
carbonated drinks being linked to urinary problems
[2,3], and higher meat consumption can increase the risk
of lower urinary tract symptoms [4]. Dietary nutrients,
such as total fat, saturated fatty acids, monounsaturated
fatty acids, zinc, and vitamin B12 are all positively
associated with UI [5]. 
The development of UI symptoms can also be affected
by caffeine intake. A recent cohort study of 65176
women in the USA reported that the incidence of UI was
positively associated with caffeine ingestion, and a high
level of intake increased the risk of urge but not stress or
mixed incontinence [6]. A case-control study of 259
women found an elevated risk of urge incontinence for
those having 400 mg of caffeine per day when compared
to minimal intake of less than 100 mg per day [7]. An
intervention trial involving 135 American women
showed that decreased caffeine intake by the treatment
group led to a reduction in frequency of UI [8].
In the literature, focus has been directed to female UI
whereas investigation on incontinent males is scant. The
aim of this study was to ascertain the hypothesis of
positive association between UI and caffeine intake
among middle-aged and older Japanese adults. The
finding may have important implications for the
prevention and treatment of UI.
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I. Subjects
Seven hundred men and three hundred women aged
40 to 75 years were recruited from the community in
middle and southern Japan. This convenience sample of
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Objectives: To investigate whether caffeine intake is associated with urinary incontinence (UI) among Japanese adults.
Methods: A total of 683 men and 298 women aged 40 to 75 years were recruited from the community in middle and
southern Japan. A validated food frequency questionnaire was administered face-to-face to obtain information on dietary
intake and habitual beverage consumption. Urinary incontinence status was ascertained using the International
Consultation on Incontinence Questionnaire-Short Form.
Results: Mean daily caffeine intake was found to be similar between incontinent subjects (men 120 mg, women 94 mg)
and others without the condition (men 106 mg, women 103 mg), p=0.33 for men and p=0.44 for women. The slight
increases in risk of UI at the highest level of caffeine intake were not significant after adjusting for confounding factors.
The adjusted odds ratios (95% confidence interval) were 1.36 (0.65 to 2.88) and 1.12 (0.57 to 2.22) for men and women,
respectively.
Conclusions: No association was evident between caffeine intake and UI in middle-aged and older Japanese adults.
Further studies are required to confirm the effect of caffeine in the prevention of UI.
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subjects was interviewed by the first author at shopping
malls, community centres or when they undertook health
checks at hospital outpatient clinics. A quota sampling
scheme was adopted and data collection was conducted
over 18 months. Subjects were excluded if they were
non-residents or outside the desired age range. A total of
683 eligible men and 298 women were available for
analysis after excluding consented participants with
missing personal details. No statistically significant
differences were found between the included and the
excluded subjects in terms of main demographic
variables. The purpose and procedure were explained to
each participant before obtaining their written consent.
Confidentiality and the right to withdraw without
prejudice were ensured and maintained throughout the
interview. Approval of the project protocol was obtained
from the Human Research Ethics Committee of the
researchers’ institution in conformity to the Helsinki
Declaration.
II. Instruments
A structured questionnaire incorporating the International
Consultation on Incontinence Questionnaire-Short Form
(ICIQ-SF) [9] was administered face-to-face to assess UI
status. The ICIQ-SF is a robust measure for evaluating
the severity of urinary loss and condition-specific quality
of life. The reliability, validity, and sensitivity of the
instrument have been established [9,10]. It consisted of
three components to determine frequency, quantity, and
impact of urine leakage. Frequency was categorized into
0 (never), 1 (about once a week or less often), 2 (two or
three times a week), 3 (about once a day), 4 (several
times a day), and 5 (all the time). UI was considered
present for those subjects within categories 1 to 5.
Quantity was measured from 0 (none), 2 (a small
amount), 4 (a moderate amount) to 6 (a large amount).
The impact of leakage on daily life was scored on an
incremental scale from 0 (not at all) to 10 (a great deal).
The circumstances of incontinence were recorded via a
separate self-diagnostic item, with urge incontinence
defined as ‘leaks before you can get to the toilet’, stress
incontinence defined as either ‘leaks when you cough or
sneeze’ or ‘leaks when you are physically active or
exercising’, whereas the combinations of these
symptoms were regarded as mixed incontinence. Other
incontinence referred to ‘leaks when you are asleep’,
‘when you have finished urinating and are dressed’, ‘for
no obvious reason’, and ‘all the time’. 
Physical activity in daily life was measured in terms of
metabolic equivalent tasks (MET) using the International
Physical Activity Questionnaire-Short Form [11]. The
questionnaire comprised nine items about time spent
during the last seven days: in walking (frequency,
duration and pace), in vigorous activity (frequency and
duration), in moderate activity (frequency and duration)
and in sitting (duration on weekday and weekend)
[11,12].
Information on habitual beverage consumption was
obtained using a food frequency questionnaire
developed by the Japan Epidemiological Association
[13], with validity and reproducibility being established
for Japanese adults [14]. For each beverage type,
participants were asked to report the average quantity
consumed and frequency of intake in nine levels ranging
from ‘almost never’ to ‘ten or more cups per day’. Daily
fluid intake (mL) was calculated by summing the
amounts from all beverages including water and
alcoholic drinks (sake, shochu, beer, whisky and wine).
The reference recall for beverage consumption variables
was set at five years before interview because estimation
beyond five years would be difficult.
The final part of the structured questionnaire collected
information on demographic and lifestyle characteristics
including age, weight, height, marital status, education
level, location of residence, retirement status, smoking,
as well as health conditions (hypertension, ischemic
stroke, diabetes mellitus, depression and cancer). On
average each interview took about 45 minutes to
complete.
III. Statistical Analysis
For each subject, total caffeine intake (mg/d) was
obtained by adding the corresponding quantities from
coffee, black tea, green tea, oolong tea, soda and
chocolate consumption. The caffeine contents of these
items were taken from the Japanese standard tables of
food composition: 0.4 mg/mL (coffee), 0.08 mg/mL
(black tea), 0.03 mg/mL (green tea), 0.03 mg/mL (oolong
tea), 0.1 mg/mL (soda), and 0.4 mg/g (chocolate) [15]. 
Subjects with UI were first identified on the basis of
positive outcomes to the ICIQ-SF questions. After
applying descriptive statistics to summarise sample
characteristics by UI status, comparisons between the
two groups were made using chi-square and t tests. Men
and women were analysed separately in view of their
differences in pathophysioloical mechanisms for UI.
Unconditional logistic regression analyses were then
performed to determine the association between caffeine
intake and the prevalence of UI. Each regression model
accounted for the effects of age, body mass index (BMI), 'VNJ)JSBZBNBFUBM
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physical activity (MET), daily total fluid intake, smoking
status (never smoker, ex-smoker or current smoker),
alcohol drinking (non-drinker, drinker) and presence of
co-morbidity. These variables were considered potential
confounders from the literature. All statistical analyses
were undertaken using the SPSS version 17.0 (SPSS
Inc., Chicago, IL, USA).
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The prevalence of UI was 7.2% (n=49) for men and
27.5% (n=82) for women based on the ICIQ-SF
criterion. Urine leakage among the incontinent subjects
was typically “a small amount” and occurred once a
week or less often. The distribution of UI type was:
stress (men, 14.3%; women, 70.7%), urge (men, 53.1%;
women, 14.6%), mixed (men, 4.1%; women, 11%) and
other (men, 28.6%; women, 3.7%). Only a few of the
incontinent subjects considered the condition to have
great interference on their daily life.
Table 1 compares the characteristics of Japanese adults
with and without UI by gender. Men with UI were about
three years older on average and less likely to drink
alcohol than others without the condition, while the
incontinent women had significantly higher BMI
(p<0.001) and prevalence of co-morbidity (p=0.031)
than their symptom-free counterparts. Coffee drinking
contributed to 83% of the total caffeine intake by the
participants, whereas other sources contributed relatively
little to caffeine intake (black tea 1%, green tea 9%,
oolong tea 4%, soda 2%, and chocolate 1%). However,
the amount of caffeine intake was not significantly
different between subjects with and without UI for both
genders (p=0.33 for men and p=0.44 for women).
Table 2 presents the logistic regression results.
Caffeine intake was positively associated with the
prevalence of UI, though the small increases in risk at
the highest level of intake did not reach statistical
significance. To assess the sensitivity of the analyses,
separate investigations were conducted for incontinence
subtypes (stress for women and urge for men). Again
little adverse effect due to caffeine intake was evident
and the corresponding results are given in Table 3.
Table 1. Characteristics of Japanese adults by gender and urinary incontinence status
Data are presented as meanSD or n (%).
UI, urinary incontinence; BMI, body mass index; MET, metabolic equivalent tasks.
1 Based on chi-square or t-test.
2 Missing data present.
Men
UI Without UI p-value
1
Women
UI Without UI p-value
1
n
Age (y)
BMI (kg/m
2)
Never smoker
Alcohol drinkers
2
Presence of co-morbidity
Physical activity ( MET)
2
Fluid intake (mL/d)
2
Caffeine intake (mg/d)
49 (7.2)
64.907.06
23.114.03
8 (16.3)
29 (59.2)
25 (51.0)
2042.34630.5
24101186
120.0107.6
634 (92.8)      
62.057.62
23.023.06
105 (16.6)
459 (72.4)
296 (46.7)
1520.22803.1
21051104
106.194.5
0.01
0.85
0.97
0.05
0.56
0.44
0.07
0.33
82 (27.5)
62.497.76
24.163.86
64 (78.0)
32 (39.0)
44 (53.7)
1452.74016.9
18951127
94.168.6
216 (72.5)
61.957.79
22.303.21
169 (78.2)
77 (35.8)
86 (39.8)
1482.62584.7
1794917
103.499.1
0.590
<0.001
0.970
0.610
0.030
0.940
0.430
0.440
Table 2. Association between caffeine intake and urinary incontinence in Japanese adults
Data are presented as n (%).
UI, urinary incontinence; CI, confidence interval; OR, odds ratio.
1 Adjusted for age, body mass index, smoking status, alcohol drinking, physical activity level, total fluid intake and presence of co-morbidity.
Caffeine intake (mg/d) UI Without UI
Crude OR
(95% CI)
Adjusted OR
1
(95% CI)
Men
0 - 55.8
55.9 - 147
>147
Women
0 - 51.2
51.3 - 144.8
>144.8
14 (28.6)
16 (32.7)
19 (38.8)
26 (31.7)
27 (32.9)
29 (35.4)
211 (33.3)
213 (33.6)
210 (33.1)
72 (33.3)
72 (33.3)
72 (33.3)
1.00
1.13 (0.54, 2.38)
1.36 (0.67, 2.79)
1.00
1.04 (0.55, 1.95)
1.12 (0.60, 2.08)
1.00
1.11 (0.52, 2.37)
1.36 (0.65, 2.88)
1.00
0.94 (0.48, 1.84)
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The present study provides the first report
investigating the association between caffeine intake and
UI for Japanese adults using validated instruments. The
UI prevalence estimates were comparable with previous
reports for the Japanese population [16-18]. The
observed slight increases in UI risk at the highest level of
caffeine intake may be partially explained by the diuretic
effect of beverages such as coffee and tea. Research has
shown that caffeine intake can lead to a rise in detrusor
pressure upon bladder filling [19]. This detrusor
instability may produce a diuretic effect especially when
the amount of caffeine ingested exceeds 300 mg [20]. A
recent cohort study in the USA reported high caffeine
intake of 450 mg or more per day significantly increased
the risk of female urge incontinence [6]. Another cross-
sectional study found women who experienced detrusor
instability had mean caffeine intake of 484 mg/d,
whereas those without at 194 mg/d [7]. Therefore, the
lack of significant association in our study could be
attributed to the low caffeine intake by the Japanese
adults, as the mean caffeine intake was only 107 mg/d
for the male and 100 mg/d for the female participants.
Reducing caffeine intake can improve urinary
symptoms [21]. The Japanese Food Safety Commission
has recommended an upper limit at 400 mg/d for healthy
adults [22]. As such, subjects with developing symptoms
may restrict their caffeine intake to reduce leaks. To
avoid reverse causation, the reference period for dietary
exposure was set at five years before interview. Indeed,
similar levels of caffeine and total fluid intake were
observed between subjects with and without UI, and
none of the participants reported any change in dietary
and drinking habits within the past five years.
Several limitations should be taken into consideration.
The retrospective cross-sectional study design posed a
major limitation so that any cause-effect relationship
could not be established. Classification of UI status was
based on self report via the ICIQ-SF rather than objective
measures of urine loss, and seasonal alterations were not
accounted for [23]. Nevertheless, it is now recognized
that the use of psychometrically robust self completion
questionnaires is a valid approach for assessing UI. The
ICIQ-SF has good measurement properties and
encompasses all aspects of incontinence [9,10]. Although
information bias on the potential association was unlikely
and recall error could not be eliminated, face-to-face
interviews were conducted to help the recall of beverage
consumption and to avoid misinterpretation of the
questions. Moreover, the first author conducted all data
collection thus eliminating the possibility of inter-
interviewer bias. But selection bias still existed because
our convenience sample comprised voluntary participants
from the community. Residual confounding was another
issue, even though the inclusion of more confounding
factors would further bias the observed association
towards the null hypothesis. The small number of
incontinent cases, especially for men, might have
compromised the study power and limited further
detailed analysis. Therefore, the results could not be
generalized to the population of Japanese adults.
In conclusion, the present study suggested little
association between UI and caffeine intake in middle-
aged and older Japanese adults. However, the evidence
should be regarded as preliminary and further
replications in other countries are needed. Population-
based prospective cohort studies and experimental
Table 3. Association between caffeine intake and urge incontinence in Japanese men and stress incontinence in
Japanese women
Caffeine intake (mg/d)
UI
Without Urge
Crude OR
(95% CI)
Adjusted OR
1
(95% CI)
Men
0 - 55.8
55.9 - 147
>147
8 (30.8)
11 (42.3)
7 (26.9)
211 (33.3)
213 (33.6)
210 (33.1)
1.00
1.36 (0.54, 3.45)
0.88 (0.31, 2.47)
1.00
1.39 (0.52, 3.68)
0.92 (0.31, 2.68)
Data are presented as n (%).
UI, urinary incontinence; CI, confidence interval; OR, odds ratio.
1 Adjusted for age, body mass index, smoking status, alcohol drinking, physical activity level, total fluid intake and presence of co-morbidity.
UI
Without Stress
Crude OR
(95% CI)
Adjusted OR
1
(95% CI)
Women
0 - 51.2
51.3 - 144.8
>144.8
18 (31.0)
18 (31.0)
22 (38.0)
72 (33.3)
72 (33.3)
72 (33.3)
1.00
1.00 (0.48, 2.08)
1.22 (0.61, 2.47)
1.00
0.96 (0.42, 1.98)
1.11 (0.52, 2.40) 'VNJ)JSBZBNBFUBM
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research are recommended to confirm the role of
caffeine in the prevention of UI.
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